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DETAILED ACTION 
Examiner's Amendment 

1 . An examiner's amendment to tine record appears below. Sliould tine clianges 
and /or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .3.1 2. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

2. The following claim has been amended upon agreement by applicant during a 
telephone conversation with Mr. Scott Thorpe on 05/09/2008. 

Amendments to claims 1,8, 11, 17, 20, and 30-32; claims 5-7 and 24-26 are cancelled: 
Claim 1 (Currently Amended): 

An apparatus for managing multiple copy versions of a source volume, the 
apparatus comprising: a replication record management module comprising executable 
code stored on a semiconductor device, executed bv a processor, and configured to 
maintain a current replication record descriptive of a current copy version of a source 
volume and comprising a time, a copy version, and at least one copy pai r, and maintain 
a previous replication record descriptive of a previous copy version : 

a pre-pairing module comprising executable code stored on the semiconductor 
device, executed bv the processor, and configured to create a future pre-pairing record 
descriptive of a future copv version of the source volume and comprisinc a time, a copv 
version, and at least one copy pair; 
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a pre-pairing record management module configured to maintain [[a]]the future 
pre-pairing record doGcrlpt i vo of a future copy vers i on of the oourco vo l ume and 
compr i o i ng a t i me, a copy vers i on , and at l east one copy po i r and a previous Dre-pairinq 
record descriptive of a previous copy version : 

a copy record module comprising executable code stored on the semiconductor 
device, executed bv the processor, and configured to create a copy record from a pre- 
copy record, the pre-copy record comprising the future pre-pairing record if the future 
pre-pairing record exists else comprising the current replication record; 

a replication module comprising executable code stored on the semiconductor 
device, executed bv the processor, and configured to replicate the source volume on a 
target volume, create a new copy version of the source volume according to the copy 
record, and establish a new replication record descriptive of the new copy version of the 
source volume; and 

the replication record management module is further configured to compare the 
new replication record to the current replication record and to break a copy pair for a 
removed source volume present in the current replication record, but not present in the 
new replication record. 

Claim 5 (Cancelled) 



Claim 6 (Cancelled) 
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Claim 7 (Cancelled) 

Claim 8 (Currently Amended) 

The apparatus of claim 1 , further comprising a target selection module 
comprising executable code stored on the semiconductor device, executed by the 
processor, and configured to locate a target volume available for use to create a copy 
version of the source volume. 

Claim 1 1 (Currently Amended) 

An apparatus for managing multiple copy versions of a source volume, the 
apparatus comprising: 

a replication record management module comprising executable code stored on 
a semiconductor device, executed bv a processor, and configured to maintain a plurality 
of replication records, each replication record descriptive of a copy version of a source 
volume , the replication records comprising a current replication record and a previous 
replication record descriptive of a previous copy version, the replication records 
comprising a time, a copy version, and at least one copy pair, : 

a pre-pairing module comprising executable code stored on the semiconductor 
device, executed bv the processor, and configured to create a future pre-pairing record 
descriptive of a future copy version of the source volume and comprising a time, a copy 
version, and at least one copy pair: 

a pre-pairing record management module comprising executable code stored on 
the semiconductor device, executed bv the processor, and configured to maintain a 
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plurality of pre-pairing records, each pre-pairing record descriptive of a copy version of 
the source volume , the pre-pairing records comprising tlie future pre-pairing record and 
a previous pre-pairing record descriptive of a previous copv version ; 

a copy record module comprising executable code stored on the semiconductor 
device, executed by the processor, and configured to create a copy record from a pre- 
copy record, the pre-copy record comprising the future pre-pairing record if the future 
pre-pairing record exists else comprising the current replication record; 

a replication module comprising executable code stored on the semiconductor 
device, executed by the processor, and configured to replicate the source volume on a 
target volume, create a new copy version of the source volume according to the copy 
record, and establish a new replication record descriptive of the new copy version of the 
source volume; 

the replication record management module is further configured to compare the 
new replication record to the current replication record and to break a copy pair for a 
removed source volume present in the current replication record, but not present in the 
new replication record; and 

a record management module comprising executable code stored on the 
semiconductor device, executed by the processor, and configured to dynamically 
manage the plurality of replication records and pre-pairing records in response to a 
change in the data copy environment. 
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Claim 17 (Currently Amended) 

A system for managing multiple copy versions of a source volume, the system 
comprising: 

a storage subsystem configured to store backup data; 

a backup manager comprising executable code stored on a semiconductor 
device, executed bv a processor, and configured to direct the storage subsystem to 
create a plurality of copy versions from a plurality of source volumes and to store 
backup information descriptive of each of the plurality of copy versions; 

a backup management apparatus configured to manage the plurality of copy 
versions and the backup information descriptive of each of the plurality of copy versions; 

a replication record management module comprising executable code stored on 
the semiconductor device, executed bv the processor, and configured to maintain a 
current replication record descriptive of a current copy version of a source volume , and 
maintain a previous replication record descriptive of a previous copy version : 

a pre-pairing module comprising executable code stored on the semiconductor 
device, executed bv the processor, and configured to create a future ore-pairing record 
descriptive of a future copy version of the source volume and comprising a time, a copy 
version, and at least one copy pair: 

a pre-pairing record management module comprising executable code stored on 
the semiconductor device, executed bv the processor, and configured to maintain 
[[a]]the future pre-pairing record doGcr i pt i vo of a future copy voro i on of the source 
vo l ume and a previous pre-pairing record descriptive of a previous copy version : and 
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a copy record module comprising executable code stored on the semiconductor device, 
executed by tlie processor, and configured to create a copy record from a pre-copy 
record, the pre-copy record comprising the future pre-pairing record if the future pre- 
pairing record exists else comprising the current replication record; 

a replication module comprising executable code stored on the semiconductor 
device, executed bv the processor, and configured to replicate the source volume on a 
target volume, create a new copy version of the source volume according to the copy 
record, and establish a new replication record descriptive of the new copy version of the 
source volume; and 

the replication record management module is further configured to compare the 
new replication record to the current replication record and to break a copy pair for a 
removed source volume present in the current replication record, but not present in the 
new replication record. 

Claim 20 (Currently Amended) 

A computer readable storage medium comprising computer readable code 
configured to carry out a method for managing multiple copy versions of a source 
volume, the method comprising: 

maintaining a current replication record descriptive of a current copy version of a 
source volume; 

maintaining a previous replication record descriptive of a previous copy version: 
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creating a future pre-pairinq record descriptive of a future copy version of the source 
volume and comprising a time, a copy version, and at least one copy pair; 

maintaining [[a]]the future pre-pairing record doscr i pt i vo of a future copy voro i on 
of tho Gourco vo l ume ; 

maintaining a previous pre-pairing record descriptive of a previous copy version: 

creating a copy record from a pre-copy record, the pre-copy record comprising 
the future pre-pairing record if the future pre-pairing record exists else comprising the 
current replication record; 

replicating the source volume on a target volume, creating a new copy version of 
the source volume according to the copy record; 

establishing a new replication record descriptive of the new copy version of the 
source volume; 

comparing the new replication record to the current replication record; and 
breaking a copy pair for a removed source volume present in the current 
replication record, but not present in the new replication record. 

Claim 24 (Cancelled) 

Claim 25 (Cancelled) 



Claim 26 (Cancelled) 
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Claim 30 (Currently Amended) 

A method for managing multiple copy versions of a source volume, the method 
comprising: 

maintaining a current replication record descriptive of a current copy version of a 

source volume; 

maintaining a previous replication record descriptive of a previous copy version; 
creating a future pre-pairing record descriptive of a future copy version of the source 
volume and comprising a time, a copy version, and at least one copy pair; 

maintaining [[a]]the future pre-pairing record d e scr i pt i v e of a futur e copy v e rs i on 
of the source volume ; 

maintaining a previous pre-pairing record descriptive of a previous copy version; 

creating a copy record from a pre-copy record, the pre-copy record comprising 
the future pre-pairing record if the future pre-pairing record exists else comprising the 
current replication record; 

replicating the source volume on a target volume, creating a new copy version of 
the source volume according to the copy record; 

establishing a new replication record descriptive of the new copy version of the 
source volume; 

comparing the new replication record to the current replication record; and 
breaking a copy pair for a removed source volume present in the current 
replication record, but not present in the new replication record. 
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Claim 31 (Currently Amended) 

A method for managing multiple copy versions of a source volume, the method 
comprising: 

maintaining a current replication record descriptive of a current copy version of a 

source volume; 

maintaining a previous replication record descriptive of a previous copy version: 

creating a future pre-pairing record descriptive of a future copy version of the 
source volume and comprising a time, a copy version, and at least one copy pair: 

maintaining [[a]]the future pre-pairing record d e scr i pt i v e of a futur e copy v e rs i on 
of the source volume ; 

maintaining a previous pre-pairing record descriptive of a previous copy version: 

creating a copy record from a pre-copy record, the pre-copy record comprising 
the future pre-pairing record if the future pre-pairing record exists else comprising the 
current replication record; 

replicating the source volume on a target volume and create a new copy version 
of the source volume according to the copy record; 

establishing a new replication record descriptive of the new copy version of the 
source volume; 

maintaining a replication record descriptive of a previous copy version; 
verifying the pre-copy record, accounting for a change in one of a source pool 
and a target pool; 
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replicating the source volume on a target volume, creating a new copy version of 
the source volume according to the copy record; 

establishing a new replication record descriptive of the new copy version of the 
source volume; 

comparing the new replication record to the current replication record; and 
breaking a copy pair for a removed source volume present in the current 
replication record, but not present in the new replication record. 

Claim 32 (Currently Amended) 

An apparatus for managing multiple copy versions of a source volume, the 
apparatus comprising: 

means for maintaining a current replication record descriptive of a current copy 
version of a source volume and maintaining a previous replication record descriptive of 
a previous copv version, the replication record maintaining means comDhsina 
executable code stored on a semiconductor device and executed by a processor; 

means for creating a future ore-pairing record descriptive of a future copy version 
of the source volume and comprising a time, a copy version, and at least one copy pair, 
the pre-pairinq record creating means comprising executable code stored on the 
semiconductor device and executed by the processor; 

means for maintaining [[a]]the future pre-pairing record and a previous ore- 
pairing record descriptive of a previous copy version d cGcr i pt i vo of a future copy vers i on 
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of th e sourc e volum e , the pre-pairinq record maintaining means comprising executable 
code stored on the semiconductor device and executed by the processor ; 

means for creating a copy record from a pre-copy record, the pre-copy record 
comprising the future pre-pairing record if the future pre-pairing record exists else 
comprising the current replication record , the copy record creating means comprising 
executable code stored on the semiconductor device and executed bv the processor : 

means for replicating the source volume on a target volume, creating a new copy 
version of the source volume according to the copy record , the replicating means 
comprising executable code stored on the semiconductor device and executed bv the 
processor : 

means for establishing a new replication record descriptive of the new copy 
version of the source volume , the establishing means comprising executable code 
stored on the semiconductor device and executed bv the processor : 

means for comparing the new replication record to the current replication record^ 
the comparing means comprising executable code stored on the semiconductor device 
and executed bv the processor : and 

means for breaking a copy pair for a removed source volume present in the 
current replication record, but not present in the new replication record , the breaking 
means comprising executable code stored on the semiconductor device and executed 
bv the processor . 

The Examiner's amendment has been made in order to place the application in a 
condition for allowance. 
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Reasons for Allowance 

3. The following is an examiner's statement of reason for allowance: 

Claims 1 , 11, 1 7, 20, and 30-32 are considered allowable since the prior made of 
record and considered pertinent to the applicant's disclosure does not teach or suggest 
the claimed limitations. Ding (U.S. 6,978,282) or Leung (U.S. 5,937,343), taken 
individually or in combination, do not teach an apparatus for managing multiple copy 
versions of a source volume, the apparatus comprising a replication record 
management module comprising executable code stored on a semiconductor device, 
executed by a processor, and configured to maintain a current replication record 
descriptive of a current copy version of a source volume and comprising a time, a copy 
version, and at least one copy pair, and maintain a previous replication record 
descriptive of a previous copy version; a pre-pairing module configured to create a 
future pre-pairing record descriptive of a future copy version of the source volume and 
comprising a time, a copy version, and at least one copy pair; a copy record module 
configured to create a copy record from a pre-copy record, the pre-copy record 
comprising the future pre-pairing record if the future pre-pairing record exists else 
comprising the current replication record; a pre-pairing record management module 
configured to maintain the future pre-pairing record and a previous pre-pairing record 
descriptive of a previous copy version with a combination of all recitations as defined in 
claims 1, 11, 17, 20, and 30-32. 

Therefore, claims 1, 8-20, and 27-32 are presently allowed. 
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4. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Inquiry 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh V. Ho whose telephone number is 571 272 8583. 
The examiner can normally be reached on M-F from 8:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don K. Wong can be reached on 571 272 1834. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Binh V Ho 
Examiner 
Art Unit 2163 



/don wong/ 
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